Objective: To study personality characteristics of identifiable sperm donors in a national sample in comparison with the same characteristics in a control group.
Introduction
The Swedish law granting a child conceived as a result of sperm donation the right to be given identification information about his or her donor has been in effect in Sweden since 1985. When oocyte donation was also allowed in 2003, oocyte-donation children became covered by this law as well.
Since Sweden was the first country to pass such a "non anonymous" law there has been substantial interest from researchers in other countries in how the law will work out in practice.
Researchers have been interested in learning if the recipient couples inform their children? If they do, will the children on reaching legal maturity (18 years There are, however, a number of other reasons that donors become donors, and there are strict rules guiding the clinic's selection of donors. In some countries financial reimbursement is vital in getting donors to donate. In Sweden there is no financial compensation except for the payment of travel and work expenses, a provision in effect for all organ-donation programs as well as for gamete donation. A man donating his sperm has no responsibilities or rights towards the child, either emotionally, financially or legally according to the law and has furthermore no right to know the identity of the couple or a child conceived after use of donated sperm. The child has (on becoming 18 years of age) the right to get in contact with the donor and to know all there is to be known about the donor from records and can also gain information from official papers. The parents of the child have no right to contact the donor or to get identification information about him unless the child at or after reaching age 18 chooses to inform his or her parents.
Daniels and colleagues (6) reviewed the willingness to donate under different regimes and
found that an open non anonymous donor system attracts a different kind of men than does an anonymous system. The culture of secrecy regarding gamete donation and, in particular the anonymity of donors, is well established, although changes are occurring in a number of western countries (6) . The internet is an important source for information and will probably become very important as a source of information for recipients, children, siblings and donors in the future (4).
In Sweden, a sperm donor can be accepted to donate from around 20 years of age until 45-50 years of age. The donor should be medically and psychological healthy, be aware of the laws concerning reproduction and preferably have children of his own this is about proven fertility and also for diminish the risk of identifying donors who will be having fertility problems of their own. For a man this time span in the age during which he may donate may set the stage for difficulties later in life when his situation has changed from what it was when he chose to donate. there is now no recommendation on number of children), each donor can be involved in the conception of 6 children (even more if treatment is offered for siblings) and a donor can of course also produce his own children before and after donation. The nature and identity of the recipient couples for the donor children might also be of concern later on in life for the donor (5).
Questions such as "did the clinics choose the right parents/couples?" and "were the parents interviewed and assessed in an acceptable way?" may arise.
Consequently knowing about the sperm donor's personality and character are of importance at the time of recruitment as one means of predicting and evaluating the donor's decision and motives as well as assessing if his personality is stable.
Thus the principal aim of this study was to investigate whether men who became donors differ in their personality from the comparison group of Swedish men in the same age group.
We also wanted to study if being married and having children is of importance as concerns the issue of personality.
Method
The Swedish multicenter study on gamete donation is a prospective longitudinal study of donors. All the infertility clinics performing gamete donation in Sweden -at the University Hospitals in Stockholm, Gothenburg, Uppsala, Umea, Linkoping, Orebro, and Malmoeparticipate in the multicenter study.
Participants and procedure
During the period 2005 to 2008 consecutive samples of sperm donors were approached regarding participation.
All men who were accepted as donors of sperm were approached for study participation. The only exclusion criterion was that the study participants had to speak and read Swedish.
Participants completed the Temperament and Character Inventory (TCI) (7) , at the time of acceptance and answered questions about demographic data. Of 156 eligible donors who were approached, 119 (76%) accepted participation and completed the first questionnaire. The reasons for refraining from participating were mainly that taking part would be too personal and it would be too time consuming to fill out the forms i.e. the TCI in the project. The TCI takes around 30-40 minutes to complete. Out of these 119 sperm donors 4 people had to be excluded due to many missing items in TCI resulting in 115 participating donors with an age range from 18 to 56 years. Donors who were not accepted due to poor sperm quality or other psychological or physiological reasons were not asked to participate in this study.
Donors were recruited for donation programs primarily through advertisements in local papers and through blood donation programs as well as from information provided on each clinic's homepage. The process in recruitment was mostly as follows: Potential donors spoke with the donor nurse coordinator on the phone who gave a general review of the principals of sperm donation including the medical procedure and the social consequences. The donor was then scheduled for a visit at the clinic and the potential donors completed a medical questionnaire to get information about surgical, medical, and social history. The coordinator then conducted the assessment of the donor's motivation and compliance for the program.
The donors-to-be also received written information about the donation process.
The potential donors were then invited to an interview with the responsible physician who took a medical and psychological history and gave information on legal and ethical issues. In the next step, donor candidates were assessed and evaluated by the clinic psychologists. If approved, the potential donor was registered for donation.
The men in the study completed the questionnaire used to assess their personality and character once they had been accepted in the donation program at the appropriate clinics. This assessment usually took place after the interviews and medical examination at each clinic.
Participation was rewarded with gift vouchers (worth approximately 12 Euro).

Comparison group
The comparison group consists of 115 men and matched for age from the normative study by Brändström et al. (2008) (8) . The normative data for the Swedish TCI are based on a sample of 2322 individuals aged 13 to 80 years. In this study the inclusion criteria for the subjects of ages above years 20 were to be a resident of Sweden and a Swedish citizen. The group of men were randomly recruited from the county population register.
Temperament and Character Inventory (TCI)
The Temperament and Character Inventory (TCI) based on Cloninger's personality model was used for measuring personality characteristics (8) . The character dimensions are Self-Directedness, Cooperativeness, and Self-Transcendence.
Detailed descriptions of the dimensions are available elsewhere (10) . The Swedish version of the TCI has been validated and its reliability has been tested in clinical and non-clinical samples (8, (11) (12) (13) . One of the reasons to use TCI in this study is its capacity to detect personality deviations such as extreme temperament dimensions and immature character which have been shown to indicate vulnerability to psychiatric diseases (7, 10, 14) .
Demographic data
Data on marriage status, biological children of their own, age and occupation as well as if the donor was known to the recipient couples were collected with study specific items in the questioner.
Statistics
All analyses were performed using the IBM® SPSS® Statistics for Windows, Release. 18.0.1.
2009. In order to compare mean scores of matched samples we used Paired Samples T-test.
We also applied Chi-Square Tests, Contingency Coefficient in order to evaluate the association between two nominally scaled variables. In order to test for differences in personality between various family situations and known or unknown receivers we used Oneway Anova followed by Post Hoc Tests (Tukey because of equal variances).
Furthermore, multiple analyses of variance (MANOVA) were calculated with the TCIsubscales as dependent variables and known versus unknown receivers as fixed factor in the model.
The study was approved by The Region Ethical Review Board in Linköping
Results
Demographic characteristics are presented in Table 1 . Mean age for the donors was 33.8 ± 7.8 years with a range from 18-56 years. About one third (36.5%) of the donors had biological children of their own with a range of from one to four children with the majority having one or two (77.5%). Twelve (10.4%) of the donors had donated before. In this study, five (4.3%) of the donors were so called "known donors" i.e. the recipient couples and the donors were known to each other. These "known donors" showed no significant differences in personality dimensions compared to the "unknown donors".
With regard to personality, we found significant differences on the Temperament dimension Harm Avoidance between the sperm donors and the comparison group with lower means for sperm donors (p = .002; 95%CI: -3.74 --0.85). This indicates that the sperm donors described themselves as less worried, uncertain, shy and less subject to fatigue (Table 2) . Furthermore, we also found significant differences on the Character dimensions where the sperm donors showed higher means on Self Directedness (p = .002; 95%CI: 0.97 -4.19). This indicates that they perceived themselves as more autonomous individuals with capacity to responsibility, to behave in a more goal directed manner, to be resourceful and self-acceptant then the comparison group.
The sperm donors also showed significantly higher means on Cooperativeness (p = .001; 95%CI: 0.75 -2.95). This means that they described themselves as being more integrated with society and having a greater capacity for identification with and acceptance of other people then the comparison group.
In order to test for relationships between personality traits and family situation a One-way Anova was performed. Significant differences were found for Harm Avoidance (F= 8.33; p ≤ 0.001) with significant Post Hoc Test results where the donors who were married or living together with someone showed significantly (p ≤ 0.001) lower scores (mean 8.1 vs 4.0) compared to donors who were single. That means that the donors who were living single described themselves as more pessimistic, passive avoidant, fearing uncertainty, being shy, or tending to become quickly fatigued compared to those who were married or living together with someone.
Significant differences were also found for Persistence (F= 4.38; p = 0.015) with significant Post Hoc Test results where the donors who were married or living together with someone showed significantly (p = 0.014) higher scores compared to men who were single (mean 5.4 vs 4.3). This means that those who were married or living together with someone described themselves as being quite well able to resist extinction of behaviour (being more persistent).
On Self Directedness significant differences (F= 7.67; p = 0.001) with significant Post Hoc Test results (p ≤ 0.001) were evident for the donors who were married or living together with someone as they showed higher scores compared to men who were single (mean 36.1 vs 31.8). That means that those who were married or living together with someone described themselves as individuals with more capacity to take responsibility, to behave in a goal directed manner, to be resourceful and self-acceptant and to behave in a manner guided by meaningful values and goals compared to singles.
In order to compare relationships between personality for the men who donated their sperm to a known recipient with those of donors who donated to unknown recipients we applied MANOVA and found no significant main effect (Pillai's trace = .026; F = 0.41; p = .895;  2 = .03; power = .18) and no significant Between-Subjects Effects.
Furthermore, we found no significant association between personality and educational levels for men who donated to a "known" or "unknown" recipient and no association between personality and family situation for "known" and "unknown" sperm donors.
Furthermore we also tested for differences on personality and age between those without and with children without significant differences accept on age where those without children were significantly younger (p ≤ 0.001; mean age 31.3 vs 38.0).
Discussion
The results from the present study indicate that the sperm donors in this study scored lower on
Harm Avoidance than the comparison group. This dimension has been found in other studies to indicate vulnerability to psychiatric change decreases (8, 12, 14) . Furthermore the sperm donors were all in the normal range of character which means that the donors perceived themselves as autonomous individuals with capacity to take responsibility, who can behave in a goal directed manner and be resourceful and self-acceptant. They also described themselves as persons well integrated in society and having a capacity for relatively high identification with and acceptance of other people. These results are promising and of significance for the individuals, the clinic and the recipient couples in the future and for maintaining the recruitment selection process. Individuals having these characteristics might be expected to be able to cope with the uncertainty about the outcome of the donation and future contacts with the children resulting from the donation.
Nearly half of the donors were in a relationship; 43% were married and 36% had children of their own that is also promising for the future since men who were in a relationship described themselves as individuals with good capacity to take responsibility, to behave in a goal directed manner, to be resourceful and self-acceptant and to behave guided by meaningful values and goals compared to the donors who were living single.
Traditionally, university students are the group most commonly targeted for semen donation especially where a financial incentive is offered. In the 1990s, Cook and Golombok showed that donors from 14 clinics were on average 24-years old and 81% were young single students (15) . In a study from the USA where donors were interviewed and psychologically tested the vast majority of the men were motivated by the financial compensation and around 29% stated that they would be willing to have their identity placed in the records for potential offspring (1) . In some countries there is a change in progress towards finding more mature sperm donors. In the United Kingdom, the Human Fertilization Embryology Authority Our results together with other investigations indicate that this might be seen as a shift in the profile of men donating their sperm.to more mature individuals. All involved in the process of semen donation gain from this; the clinic in the recruitment process, the recipient couples and eventually the child if there is to be a disclosure and perhaps a contact in the future.
The literature shows that different recruitment models and legal rules for sperm donation attract different persons as potential donors. Financial compensation for sperm donation appears to attract egoistic donors who prefer to be anonymous and apparently are generally motivated by the payment (17) (18) (19) .
Riggs and Russell (20) shows in their new study on 1428 sperm donors from Australia, Canada, the UK and the USA that the altruistic motivation was the primary motivation for the men but their results also indicated the men between 26-45 years of age also donated for the reasons that they had a desire to procreate. The men in this age group were also more motivated to stay anonymous towards the child to be (20) .
A recent study on anonymous donors, including both sperm and oocyte donors, found that 50% of sperm donors have thought about the wellbeing of their offspring and also that 68% show a wish to know the number of their offspring. In addition, 50.8 % wanted information about their offspring, 14.3% stated that they view their relationship with offspring as being a relationship with a child "like my own child" (5).
There are not to our knowledge many studies that have used and published personality inventories on sperm donors. Klock and Covington (21) have recently performed a MMPI test on potential oocyte donors in the United States and found that that one of the most important results of the MMPI-2 evaluation of oocyte donors was the need to "pay attention to the validity scale L when considering donor selection". The L Scale, also referred to as the "lie scale", was developed to identify attempts by people to present themselves in a positive light.
People who score high on this scale deliberately try to present themselves in the most favourable way possible, attempting to hide shortcomings or unfavourable characteristics (21) . This can be central to the donor selection process particularly if a financial incentive is the primary motivation for potential gamete donors.
In our recent study on Swedish oocyte donor's personality we found that the oocyte donors described themselves as less worried, fearful, shy and fatigued and as more persistent compared to a comparison group of women in reproductive age. This set of personality characteristics may increase the probability for success in carrying out different tasks and might be of significance for the individual's management of their donation both in the long term as well as in the short term (22) .
Despite the careful advice of the most experienced team, no one can fully predict how someone will feel about their decisions tomorrow, let alone twenty years in the future. The Swedish law on gamete donation is intended to take the offspring's needs into consideration but not the donors'
needs. Therefore the clinics must take substantial responsibility for assessing, discussing and reflecting on the donor's motives and knowledge about the procedures and the future.
For some individuals, meeting with and informing a child about oneself and the motivation for a donation made 20 years earlier may be an overwhelming experience to. In addition, since the child has the right to learn the identity of the donor, the child might choose to observe his or her donor without the donor knowing that the now grown child is doing this.
A limitation in this study could be that the men in our sample have not answered any questions about country of origin or ethnicity nor have they answered questions asking if they were hetero or homosexual -questions about race and sexuality are by tradition mostly ignored in research of this kind in Sweden. In the clinical setting we know that most applications come from men whom we can assume are of Nordic background and ethnicity and sexuality should not be an issue when donors are to be selected. Our donors will not be anonymous to the child in the future (if told by the parents) but are not chosen by the recipient couples since the selection process is by law done by the physician at the clinic. There is not, to our knowledge, any study that has reported any data concerning country of origin and ethnicity of donors and infertility patients in Sweden, but we know from other surveys that there are very few non Caucasian donors and that the demand for donors with other than Caucasian background is widespread in settings where the problem of infertility is being addressed.
A strength in this study is that we have asked all sperm donors that have been accepted for donation in Sweden and 75% agreed to participate. One limitation is that we do not have any information about the men who declined study participation. Due to ethical considerations, we were unable to ask those men for information related to their personality or other demographics. We believe that the reasons stated for lack of participation (questionnaire was considered time consuming or unwillingness to provide information about their personality)
were an honest reply form the men who choose not to participate.
One other limitation is that we do not have any information about the men who were not accepted for the program and the explanations for this. Reasons for not being accepted are of interest for the screening procedures as is the rationale for those men who dropout without having donated. It is essential that we learn more about what information is needed and the potential donor's experience of the screening process.
The recruitment process and the information given to potential donors may vary between clinics but we have in this study shown that the men who are accepted for the program were all in the normal range of character and also demonstrated a mature personality and a stable character.
Since a sperm donation might be seen as a life long commitment and not merely as a donation of a cell to a couple who is not known at the time of recruitment, there is great responsibility of the clinics to choose a suitable donor and to handle the donor respectfully in the future. Out of consideration for the donor who have contributed to both society and to individuals the clinics should inform the donor when an individual has sought out information about his or her donorthis would help us to get a better picture of reactions and needs for the donor in long perspective. 
